A mutational assay system for L5178Y mouse lymphoma cells, using hypoxanthine-guanine-phosphoribosyl-transferase (HGPRT) -deficiency as marker. The occurrence of a long expression time for mutations induced by X-rays and EMS.
The development of a system for the detection of somatic cell mutation to hypoxanthine-guanine-phosphoribosyl-transferase (HGPRT) (EC 2.4.2.8) deficiency in L5178Y mouse lymphoma cells is described. The selection of mutant cells was not influenced by the concentration of the selective agent 6-thioguanine (6-TG). In addition, all the mutants selected, spontaneous as well as induced ones, showed a complete loss of HGPRT activity. In reconstruction experiments, in which mutant cells were mixed with wild-type cells, the recovery of mutant cells was only markedly influenced when wild-type cells were seeded in a cell density ten times higher than the one, 5-10(4) cells/ml, used in subsequent induction experiments. X-irradiation and treatment with ethyl methanesulfonate (EMS) increased in the mutation rate above the spontaneous background. A clear-cut dose-dependent mutagenic effect after exposure to X-rays was measured. The rate of induced mutations at the HGPRT locus in lymphoma cells was 1-3-10(-7) per R, as determined after exposures of 200, 300, 400, 500 and 600 R. The time the cells needed to express their mutations was much longer than 48 h. Further study of this phenomenon showed that the optimal expression time for TGr-resistant mutants in L5178Y cells was 6 to 7 days. No indication for a dose-dependent effect on the optimal expression of the mutants was found.